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Purpose: The article aims to develop a model explaining the undertaking of Polish small 
enterprises' innovation activities. 
Design/Methodology/Approach: There are many classifications of the factors that stimulate 
or inhibit small enterprises' innovation activity. Generally, they are considered in two domains 
– as external and internal determinants. Empirical studies were conducted in 2015 on a 
representative sample of 202 Polish small enterprises using the CAPI method. Analysis of the 
significance of the impact of key internal and external factors on small enterprises' innovation 
activity was based on a logit regression model. 
Findings: The results indicate the significance of seven of the 25 key factors included in the 
model. These statistically significant determinants of Polish small enterprises' innovation 
activity exhibited both positive and negative impacts on undertaking innovative undertakings. 
Practical Implications: The identified determinants of innovation activity may guide managers 
of such companies. The presented model shows which factors stimulate the process of 
implementing innovations and which inhibit it.    
Originality/value: The research identifies the external and internal determinants of innovation 
activity in Polish small companies. These results can be compared with results in other 
countries, where the conditions for conducting innovation activities are often completely 
different.  
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Global economic rivalry forces countries, regions, and entrepreneurs to seek new 
sources of competitive advantage. The effects of the sub-prime mortgage crisis and 
the EU's weakening international market position indicate that difficulties in meeting 
the present economic challenges are increasing. The prevailing view in the literature 
is that, in addition to international and national authorities or enterprises' diverse 
actions, the essential factor in overcoming difficulties is greater innovation 
(Mizgajska, 2013; Kuś, 2020). Innovation in Business innovation a key determinant 
to determine advantage (Deffains-Crapsky and Sudolska, 2014). However, only a 
systemic approach to introducing changes can improve the position of any (Havlíček, 
Thalassinos, and Berezkinova, 2013). Innovative activity is understood as the entirety 
of activities intended to lead to new or significantly improved solutions being 
implemented in a business. This activity may take various forms, ranging from 
advanced projects that will result in a new product, to the continuous improvement of 
existing products or processes. Regardless of the type of innovation, however, it 
should be understood as an organisationally complex learning process that depends 
on many internal and external factors (Zastempowski et al., 2020). This article focuses 
on small Polish entities' conditions for conducting innovation activities.  
 
The small and medium-sized enterprise (SME) sector is seen as an important feature 
of the economic landscape in most countries: in Poland, it accounts for 99.8% of all 
enterprises, generates almost half of the gross domestic product, and provides 
employment for 69% of society (Zakrzewski and Skowrońska, 2019). In our present 
age of globalization and internationalization, these entities play a heightened social 
and economic role. Speaking about SMEs in his position as European Commission 
Vice-President, responsible for Enterprise and Industry, put it simply: "Entrepreneurs 
are the economic DNA which we need to build competitiveness and innovation in 
Europe" (Pach and Solińska, 2010).  
 
It is worth emphasizing that small enterprises constitute 129,862 entities within the 
SME sector in the Polish national economy. The high innovation potential of small 
enterprises results from the combination of possibilities and the need to support 
innovation's rapid development. Although small enterprises are the subject of many 
studies, they are most often lumped together with medium-sized entities in analyses 
of the SME sector as a whole (European Union, 2018a; Hvolkova et al., 2019; Grego-
Planer and Glabiszewski, 2016). However, the results of the present study show that 
these entities are closer to micro-enterprises than to medium-sized enterprises. The 
specificity of small business activities prompted us to make them the subject of our 
research. The article's main aim is to develop a model that indicates the essential 
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2. Theoretical Background  
 
“Failure to innovate means failure for a company in the long run” (Freeman, 1982). 
Although spoken several decades ago, these words of Christopher Freeman still 
directly reflect how important innovation is in the functioning of each enterprise. 
Innovative enterprises are those that have the ability to create or copy new products. 
They are characterized by the ability to constantly revise their portfolio, adapting to 
changes in the environment. They can efficiently introduce new technologies and 
organizational methods to achieve changing development goals (Bogdanienko, 2004). 
Damanpour and Wischnevsky (2006) identify an innovative organization as one that 
simultaneously generates and adopt innovative solutions. In turn, OECD specialists 
indicate in the Oslo Manual that an innovating firm is one that in the period under 
review “implemented at least one product or process innovation, or carried out at least 
one innovative project that was interrupted or abandoned during the period under 
review (not completed) or was not completed by the end of the period” (OECD, 2008). 
 
Innovation activity is identified as: 
 
all those scientific, technological, organisational, financial and commercial 
steps which actually, or are intended to, lead to the implementation of 
technologically new or improved products or processes.  Some may be 
innovative in their own right; others are not novel but are necessary for 
implementation [...]Innovative activities also include research and development 
(R&D) activities that are not directly related to the creation of a specific 
innovation. (OECD, 2008) 
 
Seeing innovation through the prism of a coupled process that includes many different 
activities, from a new idea's emergence to its adoption in the enterprise, requires a 
broader look at the elements that determine how modern businesses conduct 
innovation activity. The emergence of innovations in small enterprises may be 
influenced both by external conditions (Drews, 2018a) related to the environment in 
which the enterprise develops and operates and by internal conditions (Drews, 2018b) 
related to the company's potential for innovation. However, at this point, it should be 
emphasized that a company's level of innovativeness results from many diverse 
external and internal factors that change over time, rather than individual determinants 
of a given type. Identifying these conditions makes it possible, in a sense, to identify 
what determines the conduct of innovation activity, and thus the effective 
implementation of innovation.  
 
The literature provides many typologies of determinants of business innovation 
activity. First of all, analyzing the organization's external environmental conditions, 
as early as 1979, Whitfield (1979) pointed out that they are related to the macro-
economic system. Romijn and Albaladejo (2002), in turn, point out that the external 
conditions include the intensity of cooperation and advantages related to creating 
networks with customers, suppliers, competitors, financial institutions, training, 
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research and development, service providers, and industry associations, as well as 
institutional factors in the form of the British innovation awards and EU innovation 
subsidies. Assink (2006) believes that the external factors influencing innovation 
include demographic, ecological, political, economic, social, technological factors, as 
well as competition and consumers. According to Romero and Martinez-Roman 
(2012), the important external determinants include aspects such as the spread of 
knowledge, the university system, and research and development institutions, as well 
as regulations and public support measures. Romanowska (2016), meanwhile, 
indicates that the factors are of either direct impact (e.g., tax breaks), or indirect impact 
(e.g., education, law), or are sectoral (e.g., the intensity of competition). Based on a 
detailed analysis of the issues encompassing numerous global studies in the field, we 
can divide the external conditions influencing the innovation of Polish small 
companies into seven groups: economic, political and legal, socio-cultural and 
demographic, international, technical, geographical, and sectoral (industry). 
 
Alongside the factors deriving from the organization's immediate and more remote 
environment, the company's innovation activity's endogenous determinants are 
equally important. Identifying them is directly relevant to distinguishing the resources 
necessary to build an economic entity's innovation potential. This potential is 
perceived as a multidimensional construct that includes the product, process, market, 
strategic, and behavioral innovation (Wang and Ahmed, 2004). Dobni (2008) has a 
slightly different view of innovation potential that distinguishes the intention to 
innovate, the innovation infrastructure, market orientation, and the environment for 
implementing innovations. Poznańska (1998) defines it as the company's ability to 
implement innovative solutions effectively.  
 
Innovation potential is shaped by four main components: financial potential, human 
potential, material potential, and knowledge. As Zastempowski (2010) writes, 
"innovation potential is those resources that small and medium-sized enterprises 
should have at their disposal in order "to create and commercialize innovations 
effectively. The ability to innovate is undoubtedly built mainly on specific resources 
at the enterprise's disposal (Zastempowski, 2019). According to Saunila, Ukko, and 
Rantanen (2014), it is based on such intangible resources as supporting culture, 
employee skills and innovativeness, employee welfare, leadership practices, processes 
and tools for managing ideas, the development of individual knowledge, external 
sources of knowledge, and links to strategic goals.  
 
Lambrou (2016) believes that the components of innovation capacity are strategy, 
organizational intelligence, and culture. In turn, Donate, Pena, and Sanchez (2016) 
claim that a personalized and cooperative human resources system, social capital, and 
human capital have the greatest impact on innovation capacity. All interpretations of 
the company's innovation potential indicate that it is determined by material and non-
material resources that build an intra-organizational basis for selecting a specific 
innovation strategy and the internal conditions in which it is implemented.  
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Therefore, what specific external and internal conditions imply that Polish small 
enterprises engage in innovation activities? Identifying these conditions was the 
subject of the authors' research, and the results will be presented in the next part of the 
work. 
 
3. Research Methodology  
 
The main quantitative analyses were based on direct interviews conducted with Polish 
SME owners using the CAPI method.  Ultimately, the interviews with a representative 
sample of Polish SMEs were completed in Q2 of 2015. The research sample was 
selected at random from the REGON register by the Statistical Informatics Centre of 
Statistics Poland (GUS) in Warsaw in September 2014. 
 
The representativeness of the sample was based on four indicators: the size of the 
enterprise, type of activity according to the sections and divisions of the Polish 
Classification of Activities (PKD), province (voivodeship) of the business 
headquarters, and a minimum period of operation of the entity in the market economy 
(5 years). 
 
The size of the research sample was established on the assumption that: 
• the research population was 176,276 enterprises in 2012: 146,489 small 
(excluding micro-enterprises) and 29,787 medium-sized, respectively, 
• the confidence level is p=0.95, 
• fraction size – the percentage share of the phenomenon of innovation in the 
studied population is 20%, 
• the maximum error is 0.05. 
 
With criteria thus defined, the research sample should contain 246 enterprises 
(Kaczmarczyk, 2011). Ultimately, 250 randomly selected entities from the SME 
sector took part in the study. For this study, only responses from small companies, 
constituting 80.8% of the surveyed sample, were used for further analysis. Apart from 
the traditional logical inference methods, the work uses statistical tools based on the 
STATA 16 program to develop a logit model. 
 
In the attempt to examine the influence of independent variables on the dichotomous 
dependent variable, the logit regression method was used, based upon which a logit 
model was built that takes the form (Gruszczyński, 2012): 
 
                   logit (pi) = Zi = 𝑥′𝑖β = β0 + β1X1i + β2X2i + … + βkXki                      (1) 
where: 





In an attempt to answer the question, “Which factors significantly affect small 
enterprises’ conduct of innovation activities?” a list of potential variables that might 
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imply that these entities conducted innovation activities was first prepared. Exogenous 
factors influencing small enterprises' innovation activity were assessed by respondents 
on an ordinal scale (1–5), where: 1 – very bad; 2 – bad; 3 – neither good nor bad 
(neutral); 4 – good; 5 – very good. Meanwhile, endogenous factors influencing small 
enterprises' innovation activity were assessed on an ordinal scale (0–3), where: 0 – no 
resource, 1 – low impact, 2 – moderate impact, 3 – high impact.  
 
To estimate the logit model, 25 external and internal factors were adopted that 
respondents had indicated as being of key importance in the process of generating 
innovation (hereinafter referred to as “explanatory variables” [X1–X25]). Most come 
from inside the organization, and the remaining 40% of its environment. Innovation 
activity, understood as implementing at least one type of innovation activity in the 
analyzed period, was selected as the main explained variable (Y1). The characteristics 
of the variables used in the general model are presented below in Table 1. 
 
Table 1. Characteristics of model variables 
Variable Meaning 
Explanatory variables from the external environment (ordinal scale 1–5) 
X1 Workforce mobility 
X2 Individual customer expectations of innovation 
X3 Populational level of education 
X4 Availability of bank loans 
X5 Work ethic 
X6 Speed of technology and technology transfer 
X7 Availability of natural resources 
X8 Pace of technology and technological development 
X9 Sectoral competition for quality 
X10 Support for small and medium-sized enterprises (e.g. advisory, training, financial) 
Intra-organisational explanatory variables (ordinal scale 0–3) 
X11 Management leadership ability (owner) 
X12 Management attitude to change (owner) 
X13 Employee creativity 
X14 Employee productivity 
X15 Management attitude towards innovation (owner) 
X16 Employee readiness to cooperate 
X17 Knowledge, experience and skills of management (owner) 
X18 Corporate image and reputation 
X19 Employee technical culture 
X20 Employee loyalty to the enterprise 
X21 Enterprise's ability to learn 
X22 Employee openness to changes 
X23 Organisational culture of the enterprise 
X24 Employee readiness to improve qualifications 
X25 Educational level of employees   
Explained variable (dichotomous scale 0:1) 
Y1 Innovative activity of the enterprise 
Source: Own research. 
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4. Results and Discussion 
 
To investigate the significant determinants that translate into innovation activity 
conducted by small enterprises, a logit regression model was estimated. However, to 
create a model that best reflects the studied phenomenon, it was decided to eliminate 
a few more of the variables with the highest p values. Seven variables were thus 
deleted, i.e., X14, X17, X12, X10, X22, X24, X25, to yield the final form of the model 
(Table 2).  Next, the likelihood test was conducted on the final model (LR chi-square 
[18] = 41.6112; Prob>chi-square 0.0013), which indicates the significance of the 
model and is thus a reliable basis for further interpretation of the results. The 
McFadden pseudo-R2 coefficient was chosen to measure the quality of the model fit 
to the data. In the analyzed case, it is 0.352003, which indicates the relative degree of 
the explanatory power of a dependent variable. 
 
Table 2. Logistic model for innovation operations 
Var. Coeff. Std. Err. z P> |z| 95% conf. interval 







































































































































Prob >chi-sq. 0.0013 
Pseudo R2 0.352003 
Source: Own research. 
 
In the above model, the estimated parameters take positive and negative values, which 
means that the impact of independent variables on the dependent variable translates 
into an increase or decrease, respectively, in the chances of small enterprises 
conducting innovation activities. The model was calculated for 130 observations 
because this corresponds to the number of companies that could implement the given 
innovation activities due to implemented product or process innovations.  
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In the analysed general model, the following variables turned out to be statistically 
significant: X1 – workforce mobility; X3 – the populational level of education; X5 – 
work ethic; X8 – the pace of technology and technological development; X15 – 
management attitude towards innovation (owner); X18 – corporate image and 
reputation; X19 – employee technical culture. 
 
Of the 130 small enterprises, 112 were correctly diagnosed as conducting innovation 
activity. This means that the logit function predicts the event with an accuracy of 
86.2%. In the general model, the odds ratio is 14:17, which means that the model 
forecasts at better than random. The estimated model was interpreted using the ith 
variable's odds ratio, assuming the remaining model variables (Table 3). 
 
Table 3. Evaluation results for the logit model of innovation activity: odds ratios 






































































































































Source: Own research. 
 
Based on the data presented above, it can be stated that: 
• greater workforce mobility reduces the chance that small enterprises conduct 
innovation activities by an average of 72.4%; 
• a higher level of populational education multiplies the chance of conducting 
innovation activities an average by 2.964; 
• higher assessment of the work ethic reduces the chance of small enterprises 
conducting innovation activities by an average of 67.1%; 
• a higher pace of technical and technological development multiplies the chance of 
conducting innovation activities an average by 2.565; 
• higher assessment of management’s (the owner’s) attitude to innovation multiplies 
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the chances of conducting innovation activities an average by 2.888; 
• higher assessment of the company's reputation and image multiplies the chance of 
conducting innovation activities an average by 3.510; 
• a higher assessment of employees’ technical culture reduces the chance of small 
enterprises conducting innovation activities by an average of 61.7%.  
 
As part of the estimation of the logit regression model, the obtained results indicate 
several important themes for discussion. 
 
Firstly, statistically significant external factors in conducting innovation activity are 
mainly socio-cultural and demographic conditions. It is not surprising that the 
populational level of education increases smaller economic entities' chances of 
carrying out innovation activities. It is confirmed that the knowledge, skills, and 
predispositions acquired during learning essential to implementing particular stages 
of the innovation process play a key role in small enterprises (Mariz-Perez et al., 2012; 
Munjal and Kundu, 2017). Therefore, actions should be taken to stimulate employee 
activity and constantly seek the best way to solve emerging organizational problems.  
 
It seems that in smaller companies, there is a higher attachment to the workplace and 
sense of responsibility for ones entrusted tasks, as well as the perception that work is 
the most important duty, and this can significantly disturb the work-life balance. Both 
workaholism and the related phenomenon of professional burnout affect an increasing 
proportion of Polish society at various career levels. Moreover, smaller companies 
often conduct innovation activities of an imitative nature, which negatively correlates 
with work ethic. For this reason, work ethic turned out to be a statistically significant 
factor that reduces the chance of conducting innovation activities. 
 
Secondly, the expanding consequences of globalization in modern market economies 
have both positive and negative impacts on small enterprises' implementation of 
innovative undertakings. When analyzing the present results from this perspective, it 
is clearly visible that the ubiquitous development of techniques and technologies 
increases Polish small companies' chance of conducting innovation activities. It has 
the decided effect of activating small company owners to take up ever newer 
challenges that correspond to reported needs and result from the pace of new 
technological solutions. The high flexibility of operation allows smaller enterprises to 
reorganize and modernize their current products and services more quickly. This, in 
turn, enables them to achieve sustainable competitive advantage and to expand new 
markets. Conversely, however, unlimited flow of resources, capital, and workforce 
affect how domestic organizations function: this is painful predominantly for smaller 
companies, whose limited financial possibilities often do not allow them to keep many 
outstanding specialists in the company. This state of affairs drains them of valued 
employees, thereby reducing their possibilities for conducting innovation activities. 
 
Thirdly, aside from employees' significant role in increasing novelty in the 
organization, and undeniably important role is played by management and owner 
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attitudes to innovation, which is the most statistically significant internal factor in 
small companies conducting innovation activities. There have been many studies on 
the owner (manager) role in the broadly understood development of the enterprise (De 
Jong and Hartog, 2007; Szczepańska-Woszczyna, 2014), emphasizing leadership, 
organizational, motivational and managerial qualities. The organization leader's right 
attitude depends largely on successfully implementing new solutions or consistently 
conducting innovation projects. Similar associations obtain for company reputation 
and image. Systematically developing the organization using new solutions is an 
effective way to create a positive company image. 
 
Fourthly, the only identified internal factor in reducing the chances of small 
enterprises conducting innovation activities was employees' technical culture. 
Moreover, as indicated by Zastempowski (2018), this factor influences innovation 
operations and the innovative activities in the surveyed companies, i.e., it also reduces 
the probability of small companies reducing innovations. However, as has rightly been 
noted, this result is directly related to the characteristics of the surveyed companies' 
activities and the dominance of services in this area. The technical culture of 
employees, i.e. their engineering education or technical skills, did not play such a 




The article's main aim was to develop a model explaining the Polish small enterprises' 
undertaking of innovation activities. Identifying the key determinants has produced 
interesting results. Seven of the 25 key factors, both external and internal, turned out 
to be statistically significant. While it is not surprising that factors such as populational 
level of education, the pace of technological development, or the owner's attitude to 
innovation have a stimulating effect on the implementation of innovation activities, it 
is certainly a puzzle that work ethics and the technical culture of employees are 
determinants that reduce the chance of conducting innovation activities. The proposed 
model of innovation activity of Polish small enterprises reveals the impact of 
individual variables on the scope of implemented innovative projects. 
 
The presented model includes a relatively holistic list of factors that may become 
important from the point of view of identifying a novelty in Polish small companies. 
There is no doubt that increasing innovation and its determinants in enterprises is 
particularly important among small companies, which are central to the expansion of 
many modern economies, including Poland's. The authors are aware that the presented 
considerations have their limitations, while the presented conclusions relate to only a 
narrow part of the innovativeness of modern economic entities. However, the research 
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